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(57)Abstract: 

PURPOSE: To enable abrasion with an even depth by 
correcting a solid difference or the like of an intensity 
distribution in a laser beam in an apparatus which 
perform an abrasion in a specified area of an object such 4 
as eyeball cornea by irradiation of the laser beam. 1 —lL, } 5 



translational scanning in the direction of an uneven 
intensity distribution. The laser beam is turned about an 
optical axis with an image rotator 4. Moreover, an 
abrasion area is limited with an aperture 5 allowing the 
altering of an opening diameter. Then, the aperture 5 is 

projected on an eyeball cornea 8 with a projection lens 6. In other words, the aperture 5 and 
the eyeball cornea 8 are set in a conjugate positional relationship for the projection lens 6. 
The area limited with the aperture 5 is made to form an image with the projection leans 6 on 
the eyeball cornea 8 to limit the abrasion area. 



http://wwwl9.ipdLncipi.go.jp/PAl/result/detaiymain/wAAArWaqwRDA4061 1^ .htm 2/8/2007 



CONSTITUTION: Laser beam from an excimer laser 
light beam 1 is deflected by 90'' each sequentially with a 



number of plane mirrors 2, 3 and 7. At this point, the 
plane mirror 3 moves parallel in the Z axis to make a 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ablation equipment by the laser beam which carries out ablation of the predetermined 
field of an object by the exposure of a laser beam The 1st amendment means for carrying out ablation of 
the object to homogeneity mostly by the laser beam with uneven intensity distribution, Ablation 
equipment by the laser beam characterized by having the means which piles up and carries out ablation 
of the ablation of the predetermined depth to said predetermined field, and a means to face piling up the 
ablation of said predetermined depth and to rotate a beam direction. 
[Claim 2] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ablation equipment by the laser beam, and the 
equipment uniform [ especially ] the one direction of a beam cross section and suitable for the 
equipment which carries out ablation of the specific area of objects, such as a comea, by the laser beam 
(typically excimer laser) in which the direction which intersects perpendicularly with it had vmeven 
intensity distributions, such as Gaussian distribution. 
[0002] 

[Description of the Prior Art] It is required to control so that the depth which carries out ablation of the 
cornea front face by the laser beam which attracts attention in recent years, and carries out ablation by 
the laser beam in the technique of changing the curvature and correcting the ametropy of an eyeball 
becomes homogeneity. Then, in Japanese Patent Application No. No. (name of invention "the ablation 
equipment by the laser beam") 416767 [ two to ], and Japanese Patent Application No. No. (name of 
invention "the ablation equipment by the laser beam") 61211 [ four to ], these people had the uniform 
one direction of a beam cross section, and proposed the approach of performing ablation of the uniform 
depth, by making the advancing-side-by-side scan of the laser beam in which the direction which 
intersects perpendicularly with it had uneven intensity distributions, such as Gaussian distribution, carry 
out in the direction of uneven intensity distribution. 
[0003] 

[Problem(s) to be Solved by the Invention] However, this approach had the fault that the depth after 
ablation did not become homogeneity, when the one direction of a laser beam cross section had not 
become homogeneity mostly. That is, in the homogeneity of the laser beam in which outgoing radiation 
is carried out by the poor alignment of the resonator of laser from a laser light source, it is generated 
with the rose with each laser oscillation vessel. Thus, although it becomes the depth uniform in the 
direction which is performing (refer to drawing 3 ) and an advancing-side-by-side scan in not being 
uniform to extent which cannot disregard the intensity distribution of the direction which should be 
uniform, uneven distribution of a laser beam remains in the direction which intersects perpendicularly 
with it and which is not scanned as it is, and there is a fault that the whole ablation field does not 
become the uniform depth. Moreover, since a certain fault is in the optical system which carries out a 
light guide to the object which carries out ablation, also when it is an ununiformity on the ablation side, 
the same thing arises. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ablation equipment by the laser beam, and the 
equipment uniform [ especially ] the one direction of a beam cross section and suitable for the 
equipment which carries out ablation of the specific area of objects, such as a cornea, by the laser beam 
(typically excimer laser) in which the direction which intersects perpendicularly with it had uneven 
intensity distributions, such as Gaussian distribution. 
[0002] 

[Description of the Prior Art] It is required to control so that the depth which carries out ablation of the 
comea front face by the laser beam which attracts attention in recent years, and carries out ablation by 
the laser beam in the technique of changing the curvature and correcting the ametropy of an eyeball 
becomes homogeneity. Then, in Japanese Patent Application No. No. (name of invention "the ablation 
equipment by the laser beam") 416767 [ two to ], and Japanese Patent Application No. No. (name of 
invention "the ablation equipment by the laser beam") 61211 [ four to ], these people had the uniform 
one direction of a beam cross section, and proposed the approach of performing ablation of the uniform 
depth, by making the advancing-side-by-side scan of the laser beam in which the direction which 
intersects perpendicularly with it had uneven intensity distributions, such as Gaussian distribution, carry 
out in the direction of uneven intensity distribution. 
[0003] 

[Problem(s) to be Solved by the Invention] However, this approach had the fault that the depth after 
ablation did not become homogeneity, when the one direction of a laser beam cross section had not 
become homogeneity mostly. That is, in the homogeneity of the laser beam in which outgoing radiation 
is carried out by the poor alignment of the resonator of laser from a laser light source, it is generated 
with the rose with each laser oscillation vessel. Thus, although it becomes the depth uniform in the 
direction which is performing (refer to drawing 3 ) and an advancing-side-by-side scan in not being 
uniform to extent which cannot disregard the intensity distribution of the direction which should be 
uniform, uneven distribution of a laser beam remains in the direction which intersects perpendicularly 
with it and which is not scanned as it is, and there is a fault that the whole ablation field does not 
become the uniform depth. Moreover, since a certain fault is in the optical system which carries out a 
light guide to the object which carries out ablation, also when it is an ununiformity on the ablation side, 
the same thing arises. In view of the above-mentioned trouble, the purpose of this invention is to offer 
the equipment which can perform ablation of the uniform depth, also when there are [ that it is uniform 
and ] no intensity distribution of the direction which should be the original homogeneity of a laser beam 
cross section in the equipment which carries out an advancing-side-by-side scan, and carries out ablation 
of the laser beam. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has the 
following descriptions. 
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(1) It is characterized by to have the 1st amendment means for carrying out ablation of the object for a 
laser beam with uneven intensity distribution to homogeneity mostly in the ablation equipment by the 
laser beam which carries out ablation of the predetermined field of an object by the exposure of a laser 
beam, the means which piles up and carries out ablation of the ablation of the predetermined depth to 
said predetermined field, and a means face piling up the ablation of said predetermined depth and rotate 
a beam direction. 

[0005] (2) The one direction of a beam cross section is almost uniform, and it is characterized by to have 
the optical means which rotates the direction of a beam cross section to the circumference of an optical 
axis, and the control means which controls rotation of this optical means for said the predetermined 
advancing-side-by-side scan of every in the ablation equipment by the laser beam which performs 
uniform ablation in the direction which has uneven intensity distribution for the laser beam in which the 
direction which intersects perpendicularly with it had uneven intensity distributions, such as Gaussian 
distribution, by carrying out an advancing-side-by-side scan. 
[0006] 

[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is the 
plot plan of the optical system of an example. 1 is an excimer laser, as the cross-section configuration of 
the laser beam by which outgoing radiation is carried out from the laser light source is shown in drawing 
2 , it is distribution F (W) with the almost uniform intensity distribution of the horizontal direction (X 
shaft orientations) of a beam, and vertical (Y shaft orientations) intensity distribution have become 
Gaussian distribution (Gaussian distribution) F (H). 2, 3, and 7 are for deflecting a laser beam 90 
degrees by the flat-surface mirror, and the laser beam by which outgoing radiation was horizontally 
carried out from the laser light source 1 is deflected upwards by the flat-surface mirror 2 90 degrees, and 
is again deflected horizontally by the flat-surface mirror 3. The parallel displacement of the flat-surface 
mirror 3 is carried out to Z shaft orientations (the direction of an arrow head), and it carries out an 
advancing-side-by-side scan in the direction of xmeven intensity distribution. 4 is an image rotator and 
rotates a laser beam to the circumference of an optical axis. 5 is aperture which limits an ablation field 
and aperture 5 can change the path of opening. 6 is a projection lens which projects aperture 5 on the 
eyeball comea 8. To the projection lens 6, aperture 5 and the eyeball cornea 8 are physical relationship 
[****], and the field limited by aperture 5 with the projection lens 6 carries out image formation of 
them on the eyeball comea 8, and they limit an ablation field. The laser beam which passed along the 
projection lens 6 is caudad deflected by the flat-surface mirror 7, and reaches to the eyeball comea 8. 
The eyeball comea 8 is observed by the observation system which is not illustrated, and is positioned 
and fixed to position relation to equipment (not shown about a positioning means). 
[0007] The scan for the ablation of the depth uniform about the equipment of the above configurations 
next is explained. In addition, about the advancing-side-by-side scan which carries out the parallel 
displacement of the flat-surface mirror 3, since it is indicated in detail by Japanese Patent Application 
No. No. (name of invention "the ablation equipment by the laser beam") 416767 [ two to ], or Japanese 
Patent Application No. No. (name of invention "the ablation equipment by the laser beam") 61211 [ four 
to ], please refer to. As shown in drawing 3 , when the way of one side has strong intensity-distribution 
[ of X shaft orientations of a laser beam ] F (W) like F' (W) of drawing 3 and ablation is performed with 
an advancing-side-by-side scan, uniformly like drawing 4 Although the direction (Y shaft orientations) 
which performed the advancing-side-by-side scan becomes the almost uniform depth, the direction (X 
shaft orientations) which did not perform an advancing-side-by-side scan has the deep one where optical 
reinforcement is strong, and its weaker one is shallow as the bias of intensity-distribution F' (W), and it 
becomes the partial depth distribution. If scan [ what ] also piles this up, a difference with a shallow and 
deep side will become very large. Then, the thing by which one side inclined toward the degree of pole 
deeply and which is done for ablation is lost by rotating the direction which carries out an advancing- 
side-by-side scan for every scan by the image rotator 4, and changing the direction where the depth 
inclines. According to an artificer's experimental result, the scanning direction was set up in the spacing 
three directions 120 degrees, and sufficient result for a comea operation was obtained by changing the 
sequential scan direction for every scan. It opts for a setup of this angle of rotation in consideration of 
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extent of uniformity, a count of the superposition of a scan, extent of the bias of intensity distribution 
which are demanded. Thus, by rotating the direction which carries out an advancing-side-by-side scan to 
carrying out ablation only with an advancing-side-by-side scan, the bias of the intensity distribution by 
the individual difference of a laser oscillation machine etc. can be amended, and the ablation of the 
uniform depth can carry out. 

[0008] Based on the correction data inputted by the keyboard etc., a microcomputer performs control in 
this equipment of a more than. In addition, the word which shows the direction of [ under explanation of 
this example ] is what was used since relation with the direction of energy distribution of laser was 
specified, and there is no exceptional semantics beyond it. Moreover, although this example projected 
aperture 5 on the eyeball cornea 8 with the projection lens 6 and limits the ablation field, like drawing 5 , 
just before the eyeball cornea 8, it may set aperture 5 and may limit an ablation field. Moreover, 
although the method which inserts in an optical path the filter which has a fixed absorption property as a 
method which acquires uniform quantity of light distribution also except the above-mentioned 
advancing-side-by-side scanning method is also proposed, since the individual difference of a laser 
oscillation machine cannot be removed, the flux of light can be rotated to the circumference of an optical 
axis, and this invention can be used. Although the above example gave explanation bearing the so-called 
wide ablation of a cornea in mind, it is clear that it can use for other processings, without exceeding the 
technical thought of this invention. 
[0009] 

[Effect of the Invention] According to this invention, in the equipment which irradiates a laser beam and 
carries out ablation of the fixed field, the individual difference of the intensity distribution of a laser 
beam etc. is amended, and uniform ablation is made possible. 

[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the ablation equipment by the laser beam, and the 
equipment uniform [ especially ] the one direction of a beam cross section and suitable for the 
equipment which carries out ablation of the specific area of objects, such as a cornea, by the laser beam 
(typically excimer laser) in which the direction which intersects perpendicularly with it had uneven 
intensity distributions, such as Gaussian distribution. 
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PRIOR ART 



[Description of the Prior Art] It is required to control so that the depth which carries out ablation of the 
cornea front face by the laser beam which attracts attention in recent years, and carries out ablation by 
the laser beam in the technique of changing the curvature and correcting the ametropy of an eyeball 
becomes homogeneity. Then, in Japanese Patent Application No. No. (name of invention "the ablation 
equipment by the laser beam") 416767 [ two to ], and Japanese Patent Application No. No. (name of 
invention "the ablation equipment by the laser beam") 6121 1 [ four to ], these people had the uniform 
one direction of a beam cross section, and proposed the approach of performing ablation of the uniform 
depth, by making the advancing-side-by-side scan of the laser beam in which the direction which 
intersects perpendicularly with it had uneven intensity distributions, such as Gaussian distribution, carry 
out in the direction of uneven intensity distribution. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, in the equipment which irradiates a laser beam and 
carries out ablation of the fixed field, the individual difference of the intensity distribution of a laser 
beam etc, is amended, and uniform ablation is made possible. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, this approach had the fault that the depth after 
ablation did not become homogeneity, when the one direction of a laser beam cross section had not 
become homogeneity mostly. That is, in the homogeneity of the laser beam in which outgoing radiation 
is carried out by the poor alignment of the resonator of laser from a laser light source, it is generated 
with the rose with each laser oscillation vessel. Thus, although it becomes the depth uniform in the 
direction which is performing (refer to drawing 3 ) and an advancing-side-by-side scan in not being 
uniform to extent which cannot disregard the intensity distribution of the direction which should be 
uniform, uneven distribution of a laser beam remains in the direction which intersects perpendicularly 
with it and which is not scanned as it is, and there is a fault that the whole ablation field does not 
become the uniform depth. Moreover, since a certain fault is in the optical system which carries out a 
light guide to the object which carries out ablation, also when it is an ununiformity on the ablation side, 
the same thing arises. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has the 
following descriptions. 

(1) It is characterized by to have the 1st amendment means for carrying out ablation of the object for a 
laser beam with uneven intensity distribution to homogeneity mostly in the ablation equipment by the 
laser beam which carries out ablation of the predetermined field of an object by the exposure of a laser 
beam, the means which piles up and carries out ablation of the ablation of the predetermined depth to 
said predetermined field, and a means face piling up the ablation of said predetermined depth and rotate 
a beam direction. 

[0005] (2) The one direction of a beam cross section is almost uniform, and it is characterized by to have 
the optical means which rotates the direction of a beam cross section to the circumference of an optical 
axis, and the control means which controls rotation of this optical means for said the predetermined 
advancing-side-by-side scan of every in the ablation equipment by the laser beam which performs 
uniform ablation in the direction which has uneven intensity distribution for the laser beam in which the 
direction which intersects perpendicularly with it had uneven intensity distributions, such as Gaussian 
distribution, by carrying out an advancing-side-by-side scan. 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is the 
plot plan of the optical system of an example. 1 is an excimer laser, as the cross-section configuration of 
the laser beam by which outgoing radiation is carried out from the laser light source is shown in drawing 
2 , it is distribution F (W) with the almost uniform intensity distribution of the horizontal direction (X 
shaft orientations) of a beam, and vertical (Y shaft orientations) intensity distribution have become 
Gaussian distribution (Gaussian distribution) F (H). 2, 3, and 7 are for deflecting a laser beam 90 
degrees by the flat-surface mirror, and the laser beam by which outgoing radiation was horizontally 
carried out from the laser light source 1 is deflected upwards by the flat-surface mirror 2 90 degrees, and 
is again deflected horizontally by the flat-surface mirror 3. The parallel displacement of the flat-surface 
mirror 3 is carried out to Z shaft orientations (the direction of an arrow head), and it carries out an 
advancing-side-by-side scan in the direction of uneven intensity distribution. 4 is an image rotator and 
rotates a laser beam to the circumference of an optical axis. 5 is aperture which limits an ablation field 
and aperture 5 can change the path of opening. 6 is a projection lens which projects aperture 5 on the 
eyeball cornea 8. To the projection lens 6, aperture 5 and the eyeball cornea 8 are physical relationship 
[****], and the field limited by aperture 5 with the projection lens 6 carries out image formation of 
them on the eyeball cornea 8, and they limit an ablation field. The laser beam which passed along the 
projection lens 6 is caudad deflected by the flat-surface mirror 7, and reaches to the eyeball cornea 8. 
The eyeball cornea 8 is observed by the observation system which is not illustrated, and is positioned 
and fixed to position relation to equipment (not shown about a positioning means). 
[0007] The scan for the ablation of the depth uniform about the equipment of the above configurations 
next is explained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plot plan of the optical system of the equipment of this example. 

[Drawing 2] It is the explanatory view showing the intensity distribution of the beam of ideal excimer 

laser. 

[Drawing 3] It is the explanatory view showing the example of the intensity distribution of the imeven 
laser beam which is the purpose of this invention. 

[Drawing 4] It is the explanatory view showing the situation of the ablation at the time of carrying out 
an advancing-side-by-side scan by the uneven laser beam. 

[Drawing 5] It is the plot plan of the optical system of the equipment of another mode. 

[Description of Notations] 

1 Excimer Laser 

2, 3, 7 Flat-surface mirror 

4 Image Rotator 

5 Aperture 

6 Projection Lens 
8 Eyeball Cornea 



[Translation done.] 
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